Spatial solitary waves induced by quadratic nonlinearities have been the subject of many theoretical and experimental investigations in the last decade, with extensive studies being devoted to soliton formation in ID Nonlinear Photonic Crystals (NPC) such as PPLN (Periodically Poled LiNbO3). Here we present results on a new class of (1+±)D spatial solitary waves, the first examples of quadratic self-confinement in a 2D NPC.1
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The experiments were performed in a 2D hexagonally poled (HexLN) planar waveguide made by reverse protonexchange and optimized for twin-beam Second Harmonic Generation (SHG) from k,A,1.55 gim, described elsewhere.
The 18mm-long HexLN waveguide was pumped by a narrow-linewidth, pulsed (20 ps) tunable infrared source. The input fundamental (FF) beam waist in the lateral direction was wy= 27.5 gim, corresponding to more than five diffraction lengths propagation in the 2D NPC ( Fig. la) . For wavelengths around 1.55 gim, we could induce selfconfinement to beam-widths comparable to the input at peak powers P,,>20 kW. We also observed an extremely rich scenario for solitary wave formation, controlled by the FF wavelength (k,,), power (P,,) and incidence angle (Os).
For an input FF beam propagating off-axis with respect to the symmetry direction of the HexLN crystal (0,,.O), SHG phase matching in the HexLN waveguide occurs at two distinct wavelengths (X1 and k2).2 These two resonances lead to two distinct spectral regions for beam confinement, located at ,=±1+6k2 and k,=22+622 (with 621,2>0). The preferential SHG occurring in opposite directions with respect to the original FF propagation pulls the FF beam on either side (upwards/downwards in Fig. 1 blc) . The evolution of the FF output beam waist and lateral shift as a function of the input pump power for these two cases is shown in Fig i- 
In the symmetric case (0,,=0, l=k2), SH pulling actions on the FF should balance perfectly and lock the FF beam in the middle (Fig. 1d) . The confinement, occurring at ,2,=±1+6k (62>O), is most effective due to the cooperative action of the two SHG resonances. In the experiments ( Fig. 1h and k) , some residual FF lateral shifts could still be observed, due to slight asymmetries in the excitation and in the sample. measured as a function of the input peak power for: i) 00,=0.540, X,,= XI1+1.5nm; j) 00,=0.540, ,,= X2+1±.5nm; k) 0=00,0, .,= XI+±1.5 nm.
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